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B nocneAHHe rOA~ BeAeTCH HHTeHCHBHaH pa6oTa HaA C03AaHHeM 

paanHqHblX aACOp6UHOHHhlX KpHoreHHblX P8WPH~epaTopoB (AKP), cno­

C06HblX K AJWTenbHOMY KpHOCTaTHpOBaHHID o6~eKTOB npH HH3KHX T8M­

nepaTypax [I-7] • 8TO CBH3aHO c TeM OOCTOHTenbCTBOM, qTQ aACOP-

6UHOHHaH OTKaqKa napOB xnaAareHTa no cpaBHeHHID c OTKaqKon BHem­

HHMH HaCOCa.MH HMeeT PHA HeCOMHeHHhlX npeHMy~eCTB. Ba~HenmHe H3 

HHX cneAYID~e: npocTaH CHCT6Ma QqHCTIGI pa6oqero raaa, KOTOpHa 

npaKTHqeCKH He IlOKHAaeT KpHOCTaTa; KOpOTKHH TpaKT OTKa'llXB,taJC 

KaK aAC0pO!.U10HHblli Hacoc HaxOAHTCH B TOM ~e KpHOC!are; M8Jl81ll>Klle 

TennonpHTOKH, 6nPrOAapH TOMy, qTO raa OTOrpeBaeTCfi JIHm~ AO TeM­

nepaTyp~ Hacoca. 0AH8KO, aACOp6UHOHHAH OTKaqKa A8HCTBY8T AO 

Tex rrop, rroKa He HaC~THTCH aACOp6eHT, Jll160 rronHOCTb~ HCrrapHTCH 

xnaAareHT. no sTon npHqHHe HCITOnD3yIDT ABa H1COCa, rrepHOAHqecKH 

H nonepeMeHHO nepeKnIDqaeM~e c OTKaqKH Ha pereHepru.iHID. B HaCTO­

H~ee BpeMH AencTBYID~e Ha STOM npHHUHrre pewpH~paTop~ HCilOnD- . 

3YIDT MexaHHqecKOe nepeKnIDqeHHe HaCOCOB, qTO C03AaeT orrpeAeneH­

H~e TPYAHOCTH B HX peanwaauHH H SKCnnyaTa1.U1H. c Apyro~ CTOPOH~, 
H3BeCTH~ KOHCTPYKUHH (8,9] AKP Herrpep~BHOrO Ae~CTBHH, B KOTOpblX 

OTCYTCTBYIDT KpHoreHH~e uexaHHqeCKHe yanhl. HarrpHMep, HH3KOTeMrre­

p~TypHaH BaHHa MO~eT 6~Tb C8KUHOHHpOBaHHOtt, a KPHOCTaTHpyeM~n 

o6~eKT aBTOMaTHqecKH ITOAC08AHHH8TCH K ceKUHH, HMeID~eU 6onee 
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iH3KYll TewnepaTypy, c IlOMOUU>IU :rvUJ!OBOi1 Tpy6bl [8] • 

HacTORll(aR pa6oTa npe;n.npHHRTa c uem;ll HccneAoBaT.b xapaKTe­

PHCTHKH pa6oTall~etl B oOnacTH HH3KHX TewnepaTyp T8IlJIOBOtl Tpy6bl 

BWIOJlH8HHOi1 B BHA8 TepMOCHWOHa, H Ha ee OCHOBe C03AaTL AByxnJle­

qeBOtl aAcop6uHOHHbltl pewpHlKepaTop HenpepliBHoro Aei1cTBHR Oea ,lUlH­

lKYllll'IXCR yaJIOB. 

PE~PltllKEPATOP 

~ByxnneqeBoi1 8ACOp6uHOHHblH pewpHlKepaTop CA8JiaH Ha OCHOBe 

uonKocepHUHoro ALJOllpFl C.Zl-II UOJ • B HHlKHetl y,nnHHeHHOH qacTH 

pll;iue111e111i1 ,1u1ll 1111cop6u1101111i.oc 11ncocR 11 KOHAeHcaTop. 

B 1<a1iOCT.ee '1)1cop6u11Tn n 11ncocnx. 11cnom;3yeTc.fl aKTHBHpoBaH­

Hhltl yron.b, CJIOOM llOMUl!lOHIWn 1111 OXJl.'.ll!C)l.'.lOMblO Me,l\Hble nnaCTHHbl. 

3axonamrnamrn HACOCOB npo11;JIJO,IJ,H'l'Cfl llCH,1\KHM l'CJl~HlM, nocrynaIOllll'IM 

113 reJmeBoro c6opHHK8 .zu,1oapn, a O'l'Ol'llOB - JIO,l\f1.40il MOU(HOCTH B 

aarpeBaTeJll'>, HaMOT8HHbli! H8 1<0pnyc HFICOCll. 

KOHA8HC8TOP cnyllGlT AJl.fl ROll,l\tl llC'lUHH nnpon' pore He p11pyeM1iOC H3 

Hacoca. lKHAKHtl ren11tl nocTynllOT u ROH,l\OHCllTOp qopea 113BHe pery­

JrnpyeMblH 11eHTl1JIL, OTR8.liRFl l'OJIH.fl npo;13BOAHTCR wop11aKyyMHblM Haco­

co•. CROHA8HCHpOB8HHbl~ xna;11areHT nocTynaeT no rpy6au OTRaqKH 

qe 1'63 npOTHBOT04Hbli1 rcnnoo6Mel!HHK B C8.KUHl1 HH3ROTe1.me paTypHOi1 

B8HHbl, noxaaaHHO~ Ha p11c.1. Tpy6bl OTRatIKH(l),oTXO;l(Hll(HO OT Tenno-

06MeHHH.Ka, coe,nHH8Hbl c ce.KUH.flMH (2) HH3.KOTeMIIepaTypHOtl BaHHbl. 

Ce.KUHH, B CBOll oqepe.zu,, coe,nHH6Hbl APYJ' c Apyrow TepuOCHWOHaw! 

c 06met1 30HO>I 11cnapeHH.fl (14), HaxOAHl!(ei1cR B 06ll(etl B8HHe (15). 

Bepxa11e 48CTH TepMOCH~OHOB, .flBJI.fllOilUl6C.fl 30H0£1 KOHA6HCauHH (3), 

H3rOTOBJJ3Hbl 113 MeAHOi! Tpy6KH (4), c HapylKHOH CTOpOHbl ROTOpotl 

np11na.f1Hbl M8;l(Hble T?.peJIKH (5).;:tanee CJI8AJA>T TOHKOCT6HH!ie Hepm11e1>-
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m11e Tpy6xv. (9), B ROTOP!iOC H8XOAHTCH a,nHa6aTl148CKl16 30Hbl (8) 

Te pMoc111iJouo11. Yron.bHbil1: TepMOMeTp corrpoT1111neH11.fl (16 ) 3?..KJIIOtieH 

B ~:eAHYIO 1-.ancyny (IO), rrp1maRHHYIO K 06ll(ei1 BaHHe l13HyTpH. J].JIH 

KaJIMOpOBirn TepMO!.leTpa ITO ,1("111JIOHl110 napo11 B l\a!Icyny J\OHAOHCHpyeT­

C.fl relliltl-3 no K8IlH1iJIRPY (7). 8AnOJIHOHl16 TepMOClilcl;OHOB TennoHo­

Cl1TeneM-ren11e1.1-3 np0l13DOAMTCR no KaJ111JIJU!py (ll)' ROT0pbli1 11noc­

JIOACTBl1l1 cnyliU-IT AJI.fl l13MepeHl1fl ,ll.aBJieHl1.fl. c uen.b~ yueH.blli8Hl1.fl 

rpfl.;l(l10HTfl. Tet.mepA TYPhl no BblCOTe Te!IJIOHDCl1T8Jl.fl B BA.HHe (15) 

~MeiOTC.fl MO.I\Hble KOHYChl (I2). Harpe11aTellil (6) 11 (I3) CJiy)l(aT AJIR 

Bbl,ll,OJIOHl1.fl T8IIJIOBOW H8rpy31\11 Hfl. ceKUl1!0 11 OOJ4Y!O BaHHy COOTBeT -

CTBOHHO. 

fl O}.(rOTOBRa peqip11iKe pMopq R µado Te rrpOl13BOAUJI '.l.Cb CJIO)cy!Oilll1M 

o6pa30M • flocne 3;:ixoni:t.i•lilBaH11H peilJpH,r;epaTopq a30TOI.! 11 31'1JIHBRH 

B Hero ;;MAKOro renH.fl BKJll04f1JIPC.b OTK'"' tIKa l\OHAOHCaTOpR '1 TeMnep?.­

Typa 11 HeM noH11>Kanac.b .n.o 1,6 K • .t.J:rnee, nocneAuBaTeJ1.b110 n ooa 

IIJJ842 1\0HAOHCl1pOB8.JICH re nlili1-3 11JIH ren11i1-4 B KOJ11140CTBe 30 CM 3 

B 1mzi:;11oe lil3 Hl1X. 4T06LI llC .• Jlict!HT.b ::lACOp6u1110 r213a BO 11pe;rn EOH -

,4eHcaur.rn' Hf\ HArpeBfl.TeJIRX H"COCOB Bbl.'(OJI.flJlflC.b MOll(HOCT:b ""0,3 BT. 

B OOU\Y!O Bfl.HHy KOH)\OHCl1p0Bfl.JICH reJlllti-3 B KOJlli46CTBe (3 -t 5)cM3 

,llOCTfl.T04HOM, 4T06bl 3fl.!IOJIHl1T.b BaHHY l~l'i,Z\i\OCT .blO ,ll.O ypOBH.fl (3 -t 5 )MM 

Bblille }.(Ha. Kancyna Tep•;oMeTpa conpoTvr11neH11.fl 38.nonHHJifl.C.b r"l.3006-

pA.3HLlll. reJ1He1.1-3. 

II ocne 3f1Bepwe1rnR yKH3aHHblX noArOTOB11TeJI.bHblX one p::i.u11ri Hat111-

H" J1::1 C.b OTKr-ltIKa 0,ZIHl1/,\ 113 HA.COCOB rrp11 ero OXJIA.lll:}.(6Hl111 <iill,l(J\Hl,'i rem1-

et.i. Tl11Ul4HOe BpeM.fl 38XOJIFllKHDaHHH HA.COCA. COCTl'\BJl.f16T 5-8 1.urn. ,Z\fl.B ­

neH11e napoB xna,nareHTA. B 11aHHO H3MepRJIOC.b la8HOMeTpOM l• :A.K- JleoAa . 
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l/ICCJIE)lOBAHllIE TEPMOCM<L>OHA 

qT06bl 11CKnIDql1Tb acfxi.JeKTbl, CBH3aHttble c O,Zi.HOBpeMeHHOH OTKaqKOH 

)(BYMH ttacocaM11, B 113Mep11TenbHblX l.\enax BTOPOH ttacoc saxonalKvIBan­

CH TOJll>KO nocne Hcnapett11H xna,z;.arettTa B ceKI.\1111, OTKaq11BaeMOK 

nepBblM Hacocm.1, MeTO,Zi. 11ccneAOBaH11H saKnroqancH B cne,Zi.yrouteM.IIoc­

ne BblXO,Zi.a HRCOca HR pa6oq11K pelKllIM ITO;z\RBl'.'lnacb MOll(HOCTb w B 

HarpeBaTenb Ha o6meK BattHe 11 11sMepanacb ycTattoB11BmaHCfl TeMne­

paTypa-T. 

Hq PHC.2 11 3 np11Be,l.lettbl np11Mepbl samrneti conpoT11BneH11a TepMo­

MeTpa COOTBeTCTBeHHO ,Zi.nfl cnyqaeB, KOr;na B KRqecTBe xna;nareHTa 

11cnoJThsoBaJ111cb ren11~-3 11 reJ111M-4. BeJ111q11Ha MOillHOCTH 11sMeHHnacb 

B npe;nenax o;iuwro l.\11Kna oT1mqK11 1m san11c11 (p11c.2), J11160 B pas­

HblX l.\HKnax Ha aamiCHX (pwc.3). Ha p11c.2 MOliCHO Bhl,l(eJ111Tb cnel1.:JIO­

ll(He xapaKTepHble oco6ettHOCT11: 

a) BpeMH ycTaHOBneHl1fl TennoBoro paBHOBeCl1H np11 113MCH6Hl111 Ten­

noBO~ Harpy3Kl1 COCTF.l.BnfleT 3~5 M11H; 

6) np11 nocTomrnoM BeJrnq1111e MOillHOCTl1 HFlrpeB:=tTena Ha6nro,n.aroTcH 

H660Jll>illl1e OCI.\11nnm:.u111 TCMUO p'.lTyp1; ,1.(0 50 MK I CBH3RHHblC c ne p11 O,Zi.11-

qecKl1M 113MeHeHl1CM K08lj,(j.11l.l11tlHT'1 Tennonepe,l(flqll] np11 l/l31.leHCHl111 ypoB­

Hfl xn<t;nareHTa BHYTPl1 CtlJ<l.\1111 OTl!OCl1TCnbHO TapenOJ< TepMOCl1(j}OHa; 

B) 9rn6aroll\afl OCI.\11llnfll.\11~ YK'13blDR.eT Ha nm=tDHOe ITODllilleH11e TCMITe­

paTypbl no Mepe llOHl1lKCHl1H ypOBHfl ren11H, qTO oc~6eHHO OTqCTJlliBO 

"811,Zi.HO Ha Orl/IOF.l.IDll\eti co CTOpOHbl oonee BblCOKHX TeMnepaTyp. 

AHanor11qH1i1e BhlBO:z\bl MOiKHO c;nenau 11 ;nna p111c.3, 11cKnroqaa p113-

Be qTo nYttKT 6), TaK KaK OCI.\11nnfll.\11l1 TeMlleparypbl CCJll1 11 ;1Me-

IDTCH,TO OHl1 sttaqll]T6nbHO ocna6neabl, 6naro;napH cBepxTennonpoBo;n­

HOCTl1 renl1ll-4. 
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Ills san11ceti 1 no;no6HhlX npe,Zi.cTaBneHHOti Ha pl1c.2, no BpeMeHl1 

ITOH11lKeHJ/lfl ypOBHfl ren11rn MeiK;l\y TapenKaMl1 MOlKHO HatiT11 CKOpOCTb 

11cnapeH11fl B saBl1Cl1MOCTl1 OT IlO,l.IBO,Zi.111.!0H M01l(HOCTl1. 8TO, B CBOID 

oqepe,l.lb, Il03BOnaeT Ol.\CHl1Tb Tennorrpl1TOK K Hl13KOTeMnepaTypHO~ 

Batttte. OH COCTaBnfleT ""'0,9 MBT. 

Ha p11c.4 noKo.satta saBl1Cl1MOCTb ycTaHOBHBme~ca TeMnepaTypbl 

o6meH BaHHbl OT TennOBOti Harpy3Kl1 (BepxHHfl KPl1BPfl) • 8Kcnepl1MeH­

Tbl nenlilCb B TeqeHl1e H6CKOnbKl1X ,Zi.Heti,.np11qeM 113MepeHl1H npOBO,Zi.11-

n11cb B npOl13BOJll>Hblti MOMCHT l.\11Kna, qeM 11 o6~flCHfleTCfl 60JThillOH 

pas6poc ToqeK tta p11cyttKe. 

Ha Hl1lKHeti Kp11noti noKasatta TeMnepaTypa Tepwouerpa, Kor,Aa 

TennoBaa ttarpysKa no,l.lananacb Ha OTKaq)1Baewy~ ceKIUl~. B STOii 

cnyqae TepMOMeTp noKasb!Ban ee TeMnepaTypy. B11.Zi.HO, ~To 00~~ 

n o,Zi.~eM TeMne pa Ty pb! BaHHbl cne ;l\ye T sa attanor11qH1i1M ITO,li.'lleMOll teliL<!­

paTypbl C6Kl.\1111. PasHOCTb TeMnep<iTyp He npeBOCXO,Zi.11T 50 Ml{ ii npeA­

CTaBnHeT co6oti nepena,Zi. TeMnep<:Typbl ~ T Ha TepMoc11cpotte. 

TaKHM o6pasoM, B o6nPCTl1 TeMnepaTyp 0,5 ~ 0,7 K TennoBaH 

Tpy6a, 11ccneAOBatttt~fl B ttacToameil paooTe, Bnontte np111ro}.1Ha ,Zi.nH 

peqip11JKepaTopa xonOAOnpol13BO,Zi.l1TenbHOcuro ~ 5 MBT. 

AHanor11qmi1e 11ccne,Zi.0Battl1H ObIJll1 BhlITOntteHbl np11 re1.;nep::iType 

~ I K np11 11cnonb30Battl111 B K.<iqecTBe xJia;n;arettTa ren11a-4. Pe­

synbTaTbl np11Be,Zi.eHbl Ha pl1c.5. Bl1.Zi.HO, qTO 6nqro;n;apH sttaq)1TenbHO 

MeHbill6MY UOBllilleHl1ID TeMnepaTypbl C8Kl.\l111, Te1mep8 Typa BaHH!il 113Me 

peHa np11 TennOBblX HarpysKax ,Zi.O 33 MBT. COOTB8TCTBYIDllltie 113Mette­

Hl18 nepena)(a TeMnepaTyp Ha TepMoc111Potte AT noKasatto Ha p111c.5 

IIYHKTl1pttoi.1: J111H11ei1, nonyqeHHO~ Bblq11TaH11eM 1113 Bepxttei1 Kpl1BOi1 Hl1)!(­

HeH. B )(attHOM aKcnepl1M6HTe rrepena,Zi. l13Mepett 6onee TOqtto, qeM B 

npe,Zi.bl,Zi.yllleM, 6naro,Zi.apa oTcyTCTBl1IO saMeTHblX OCL\11nnHu1111 Te1me pa-
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,.~Jill D01illll . ~TO OOCTOf!TeJJ:bCTBO ,11aeT B03!.!0:i(HOCT:b npoJJeCTl1 K'1 -

11rirns nµoueccoD, orpi>.u;:tnrnaIOiJ\>lX TenJI011epe,11::i.tiy tie-

pt.IUCl11~:011, 

AHAJilll3 PA.J30Tbl TKP! :OCL'M>OHA 

llopo11t1;1 ·ruMnepA.Typhl AT HFi TepMoc11 lJ.lotte noaDOJif!eT onpe;l(e-

1·1 Ul'O JIOJIJ108 TenJIOBOe conpOTl1BJie1rne no t,t.Op;ilyJie 

R = S·.AT/W T 7 (I) 

l'AO s - JIJl Oll(::J.,l\b noBepxttOCTl1, tiepea KOTopyJO nepeHOC~JTCfl Teni!O. 

rrro TOIIJIOCOn pOTl1BJle Hl1e COCT011T 113 pH,lla nocJie ,ll,OBaTe JlbHO 

!Jl(JJl\HU llllbOC 'iFICTHLlX conpOTl1BJl8Hl1'1, K8.Jii,l(Oe 113 KOTOpL!X OT:aetilleT 

UJlj,(J[.t,;,10 JIHOi.:Y MeXllHl13MY TenJiorrepe.l(ati11. flpeHe6peraf! TeIIJIOCOnpo-

1'11 linUlll1ff:Jl1 1,, e)J.11 11 30Hbl .l'!Cn11pe1111f!, 1.I OJiiHO Ctil11'8.Tb, 'iTO 

R - I -+ R" + R T-RK t< N1 (2) 

l'J\U R
1
1( .I'! R'~ - conpoT11BJieH11f! Kan11ubl np11 TeIIJIO!le pe,;;.a tie 1.:er..-

"'..Y l'CJll10~. D CeKJ..(1111 11 B 30He KOH,l(eHCRl.\liH l1 Me;z(HOu CTeHKO~l; 

RN - Te1111ocorrpo:r~rnJJeHJrn, ooycJIODJJettHoe rre pena,iiOH Te t.me p:o TYP 

L1C1:JJ.:j ,:".J"lJ,11 remrn-3 B 30He KOH;z(eHC "ll.(1'!11. 

llpliH11f .. "lH BO BHHt.:8.HVIfl, tiTO llOBepxHOCTb CH'1pyi:m TCflJlOBOvi :rpy-

Obl , Oi1nro)J.'1ptt T1pe;urnM, ooJibUie tie ;.; 11attyTp;1, HMee:.i R1
1< « R'~. 

Te 6oJiee 3TO ttepaBeHCTBO BblIIUJliiflCTCfl, I\OrA8 B i\'1tieCTBe XJ18.;t(­

p reH Ta l!CII 0Jlb3ye TC fl re J11'H'l-4' T'l.K l\8.K co np OTl1BJJe Hl1e K1".II!1Li,bl ,lJ.Jlfl 

nociie.l(ttero ... 11oro .. ;ettMe , l!eM AJ!fl reJilitt-3 [II] • 

B o6w' C'fi'l ill13Kl1x Te: .• nep"TYP U, 5 7 Ll,7 K ouettK::i. RN no 
2 

qiop; .. yJie rlycceJib'.rA [12] ,lJ.'leT RN ~ rn-3 M.,.._.lL' tiTO Ha no-
iiT 

Pfl.1\0K i.:eHhUe R ·~ • TaKlil. oupa::;o;J, i.o .. •ao o •• rn,.;.a1·b, tiTO B OOJW.CTl1 
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HH3KHX TeMnep2 TYP TennoconpOTl1BHeH1r1e TepMOCl1WOHa B 3HatiHTeJibHO~ 

Mepe onpe.neJIHeTCfl cKatiKOM Kamu.11i1. 

Ha p.l'lc.6 Jl.l'IHl1e~ R K noKasaH1i1 .naHHhle no 1r1suepeH11D cKatrna 

K8..II111.\hl B pa6oTe [II] • a TOqKaM.l'I - .naHHhle HaCTOf!~e~ pa60Thl, Blil­

q11cJieHHhle no wopMyJie (I). Bl1.!iHO, qTO C;z(enaHHoe Bblllle npe,ZJ;IIOHOl!Ce­

HHe xopowo corJracyeTCR c 3Kcne p1r1Me HTOM, 

B o6nacTH BhlCOK11x TeMnepaTyp 0,9 - I,I K CHTya1.U1R 6oJiee 

3AnyTaHHaf!, TaK KaK 6Jiaro,11apH Cl1Hl>HO~ T8tJnepaTypHO.i4 aamtCH»OC­

TH, TenJioconpOTl1BHeH.l'le Kan1r1u1i1 - RI< Ha nopR.ziOK YM6HblllBeTCH H 

cTaHOBl1TCH cpaBHl1MblM c RN • 

Ha TOM l!Ce p1r1c.6 np.l'!Be,l\eHa KP.l'IB8H RN , paccti11TaHHaH no 

~opMyne HyccenbTa (12] , l1 noKasaHhl peaynl>TaT1i1 1r1sMepeH11H. 

BH,lUIO, qTO 3P.Blr1C.l'IMOCTl1 OT Ter..inep"t Typhl Kp.l'IBOH 11 3KCIIepmrnHTam.­

HblX TOtieK npaKTl1tieCKl1 O,lil1HaKOBhl, 0.l(HRKO .l'IM88TCfl KOJIHtieCTB8HHOe 

pacxol!CAett1r1e ( B ~ 2 paaa). To o6cTORTemcTBo, '!TO aKcnep1r1wea­

TaJII>HO .1'13MepeHHOe TenJJoconpOTl1BHeH11e BbllUe oueHe HHOro no illOPMYJll 

HyccemTa, .naeT B03MOl!CHOCT1> Bhl,1\eID!Tb np116Jl.1'1311TeJI1>HO nOCTOf!HHYID 

3 M
2 K 

OT TeunepaTyphl tiaCTb AR~ (2-':- 3)· IO- ll"T• KOTOpyID BnOJJHe 

B03M0l!CHO OTH8CT!r1 aa cqeT TenJioconpOTl1BHeH.l'lfl KanHUhl B 30He KOH­

.nettcau111r1. O.nHaKO KOJIHtieCTBeHHOro CpABHeHl1fl npoBeCTH H8Hb3fl, 

T2K KaK .l(8HHhle no CKaqKy Kan1r1u1i1 B 3TOH o6JJaCTH TeMnepaTypu 

oqeHI> qyBCTBl1T8Jl1>Hhl K Pfl.liY .napPMeTpOB, TPK11X KaK q11cTOTa no­

BepxHOCTH, trnCTOTa remtf!-3 .I'! T • .l(., KOTOphle B HaCTOf!~e~ pa6oTe 

He KOHTpOJl.l'lpOBaJl.l'!Cb. 

IlO,l\BO,l\fl l1TOr Bbllllel13JlO~eHHOMy, MOl!CHO yTBepl!C,118.Tb, tiTO orpaH11-

qeH11f! no TenJionepe.naqe B o6JiaCTl1 HH3K.l'IX TewnepaTyp CBRaaHhl n 

OCHOBHOM co CKatiKOM Kan1r1u1i1 B 30He KOH.l(8HCau111r1, a B 06HaCTlr1 Bhl­

COKHX TeJ.UiepaTyp aaMeTHYID pom. OK83blllaeT pasHOCTb TeMnepaTyp 
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1.1eiK;\Y n11pm1 H 1Kl1AKDCTl>JO remrn-3 B TOM lKe aotte. 

l..ll1KJ!1'il!ECKAB PAEOTA PE<l'PliliitEPATOPA 

B npouecce ttenpepblBHOLi pA.OOTbl pewpH~epaTopa COCTOHHHe KR*­

.11oro H3 llRCOCOB !.1HKJll1tieCKH H3MeH!IeTCH, HO B JIJOOOH MOMeHT O;zl.l1H 

H3 l!l1X AOJlaeH P.8X0,1JJ1T:&CH B paciotieM COCTOHHHH. H? p;ic. 7 TIOKaaa­

Ha pPtioTa o60HX HP.COCOB pewpH»repaTopa BO BpeMeHH. B npeAeJl.8.X 

K~;l(.L(Oro UHKJIP MO!!(HO Bbl,ll,6JIHT:b TIHT:h pa3JU1t!Hh!X qiaa COCTOHHl1H Ha­

C OCOB, xap~Krep;iayeMh!X TI{Xlli!Ae :acero ARBJl6HH6M napOB xJiaAareHTa 

B C6KJ.U1H. STH TIHT:b liJ.'l3 OTMetieHbl HI'\ p;ic. 7 lll1i1Jpru.rn, Hl1*e CJieAYeT 

;ix om1caH11e. 

I. Qaa~ I - padotiaH. Hacoc aaxo.rroiiteH t.rnAK;!M reJIHeM, ;i Ha 

ero BXOAe TI0.11JJ.eplK11BaeTCH npe,ll,eJI:&HO Hl13KOe AaBJiett;ie Pe z 6 Ila. 

JipO,ll,0Jllll1TeJI:&HOCT:b 3TO;i t)!3.3b! onpeAeJIHeTCfl Jil160 cop6!.ll10HHOM eM-

KOCT:bJO - V5 ttacoca, JIH60 KOJIHtiecTBOM xJia,l\arettTa - Ve B ceK-

1.IHH' a TPime BeJIHt!HHOLi TeTIJIOBO~ w·rpyaKH - w 0 B HaCTOHIJleM 

pe<j}pHiite pa Tope Ve < V5 • OnycKaH l1HAeKc np;i V, ~11.1eeM: 

t 1 = v · r / w, (3) 

r.n.e r - TeTIJIOTa VICTI!:tpeHl1fl XJJaAareHTa. 

l3peMH onopo:!imettl1H ceK!.IHH onpe,L\eJIHeTcH JIHOD pactieTDM, n;i6o no 

pe3KOMY yMeH:&llleHHJO ,ZV1 BJieHl1fl B Hacoce AD ~ 3 Ila, JIHOO no pOCTY 

Te;mep ' Typbl B 06met;1 Ba1rne (c~1.p;ic.3). 

2. B ttaq?Jie waabl 2 OXJlaiit;D.emte aacoca npeKp8.IJlaeTCH, H B Har­

peBRTeJI:& Ha ttacoce TIO,l\ReTCH MO!l\HOCT:b 1\1./p = (3 + 5) BT ,l\JIH CKO· 

pe;iwero OTorpeaa. Bpe1.rn, ue o6xo,zu.rnoe .l\JJH noBblWeHHH Te1.mepaTypb1 

HPCOca, onpe,l\eJIHeTCH- KOHCTpyKTl'iBHbWH oco6eHHOCTHMH H COCTaBJJHeT: 

ta z 5 wrn. (4) 

IO 

8a~epwettne qiaabl 2 xapru<TepHayeTcH CTa6HJIH~a11HeLi .ziaBJieHHH napoB 

xJJa,ZJ;areHTa Ha ypOBHe pc ' HeCKOJlbKO 60Jiee BL!COKOM' tieM paB­

HOBecaoe ;ztaaneaHe napo:a xna,l\areaw, DTBet1a10mee TeMnep?.Type 

KOH,ll,eHCaTopa. 

3. Bo :apeMH iI>aau 3 ;ia ttacoca HHTeHCHBHD pereuepHpyercH 

raa, 0ii{;!ii{aeTCH B KOH;zteHCaTope H CTeKaeT R COOTB6TCTBYJO!l\YJO ceK-

1.IHJO. IlOCKOJll>Ky TeTIJIOBble Harpy3Kl1 aa pewpHiitepaTop B HeCKOJlbKO 

paa MeH:&me XOJIO,l(O!IpOH3BO,l(HTeJI:&HOCTH KOH,l(eHCaTopa, TO 11po11ecc 

pereHepau~rn H O*l1lKeHl1H XJJa,ZJ;areHTa H,l(eT 6L!CTpO H !IpO,ll;OJlliGITeJI:&-

HOCT:b t3 il>a3b1 3 3HatIHTeJJ:&HO MeH:&llle t, ' H pa:aHa 

t 3 = v · ra. / w p , (5) 

r,l(e rQ. - Te!IJJOTa cop611HH. SaBeplllGHHe waabl 3 xapaKTepHayeT-

CH !IOHHll6Hl16M AaBJJeHHH rrapOB KaK B KDHAeHcarope, T.'3.K H Ha BXO,l(e 

Hacoca ,l(O paBHOB6CHOH B6JJHt!HHbl. Ilo OKOHtiaHHH waa1i1 3 HarpenaTeJJ:& 

Ha Hae oce BblKJJJOtjaJOT' JIHUO !IO,l(aJOT B Hero MHHHMRJJ:&HyJO u OlllH DC TL 

l'::::: 0,3 BT. 

4. B rrpouecce waa1i1 4 Hacoc IlOJJHOCT:&JO lIOArDTOBneH ,l(Jlfl aaxo­

JJallG!BaHHH, H MOM6HT OKOHtiaHl1H waabl Oilpe.l(eJJHeTCH He06XO,l(HMOCT:&JO 

CBOeBpeMeHHDrO BKJIJ0\16Hl1H ero B pa60Ty. Bo BpeMH 3TO~ waa1i1 ,l(RB­

JieHHe rrapoB xJJaAareHTa H COOTB6TCTB6HHO ero TeMrrepaTypa rrpo -

,l(OJJXaJOT rra.l(aT:& 6JJaroAapH HX oxJia~,l(eHHD H KOH,ll;eHcauHH, !IpOHC -

XD.l(Hme~ B Terrnoo6MeHHl1Ke. 

5. Bo BpeMH qiaa1i1 5 rrpoHaBOA;!TCH aaxoJJalfa.lBaHHe ttacoca. ~nH 

aToro BblKJJJOtiaeTcH ttarpeBaTeJlb Ha Hacoce. 

BpeMH aaxoJJalfa.laaH;iH orrpe.l(eJIHeTCH KOHCTPYK!.IHe~ Hacoca ;i .l(1IH 

HaCTOHmero pe~p;ilitepaTopa COCTaBJIHeT: 

II 



t 5 ~ 5 - 8 MHH. (6) 

TIO OKOHqaHHH 4_>a3li 5 AaBJieHHe Ha BXOAe Hacoca CTBHOBHTCH paB -

H1i111 Pe 

CJ11118 npo~OJillHTeJl.I>HOCTH BpeMeH ti BCex qiaa COCTaBJifleT 

BpeMft QJIKml pe~pH~paTopa: 

5 

t = L. t;, (?) 
t:1 

IlOCKO.U.KJ 1 Kai< STO BHAHO H3 pHc.?, BpeMH t 1 :;t/2 1 TO XOJIOAO­

IlpOH8BO]U!T6JlI>HOCTh P6WpHlKepaTopa: 

W= V·r/t,= 2V·r/t . (8) 

CymeCTByer orpaHHqeHHe AJIH t ' CBH3aHHOe c KOHeqHOCT»ID BpeMeH 

ti H ts H B onpeAeneHHO~ CTenefil'I c t 3 

t/2 = t 1 ~ t 2 -t t 5 + t3 :: t 2 +ts+ V· ra/Wp · (9) 

COOTBeTCTBeHHO, XOJIOAOilpOH3BOAHTeJlI>HOCT» pewpHllCepaTopa He MO~T 

6WTD Bhlllle IlfeAen»HOi.1: 

W0 = V· r/ [ta+ ts -t ( V· ra/Wp)]. (IO) 

J\JIH AaHHoro pewpHlltepaTopa Wo = 20 MET 

'110 = ?o MBT AJIH reJIHH-4. 

·BblBOJ(bl 

AJIH re JIHH-3 H 

B HacTo~me~ pa6oTe coaAaH AKP HenpepliBHOro Ae~CTBHH Ha ocHOBb 

ycTpo"cTBa,npeAJIOlKBHHoro B[?).B AKP npHMeHeH B KaqecrBe rennoBo~ 

Tpy6u TepMOCHWOH AJIH aBTOMaTHqecKoro IlO,llKJIIDqeHHH OXJl8.XAaeworo 

I2 

't 

o6~eKTB K COOTBeTCTBYIDme~ ceKLU1H, HMeIDme~ 6onee HH3KYID TeMne­

~aTypy. OxnalKAaeM~ o6~eKT IlOMemaeTCH B o6~ID 30HY HCnapeHHfl 

TepMOCHWOHOB, qTO ynpomaeT KOHCTPYKUHID ycTpO~CTBa [8] H yny'illla­

eT TennonepeAaqy. BbIIIOJIHeHHlie B ABHHO~ pa6oTe HCCJieAOBaHHfl 

Il03BOnHnH CKOHCTPYHPOBaTh TepMOC~ ~OH, o6ecneqHBaIDlllH~ Tennonepe-

Aaqy B 06JiaCTH TeMnepaTyp 

"'I,0 K - (O ~ 30) MBT. 

,.., 0,6 K - (0-5) MBT H B o6nacTH 

J(an»He~meronOBhlllleHHH xonoAonpoHaBOAHTeJI»HOCTH AKP woaHo 

AOCTHq» aa cqeT ynyqmeHHH TenJIOOTA8~ B 30He KOHAeHcaUHH Tep­

MOCHWOHOB. 

B aaKnIDqeHHe , aBTOpw B~palltaIDT CBOID npHaHaTeJI»HOCT» ABarH­

Hy B.lli. aa yqacTHe B Haqan»HOM aTane KOHCTPYHPOBaHHH, ErHaaa­

PHHy c.n. aa nouo~ B c6opKe AKP, KOJIJieKTHBY na6opaTopHH HHSKHX 

Te1.1nepaTyp aa AeHTen»Hyfil no.lU{eplKKy, ALtaTyHH A.u. H OrapoBy P.hl. 

aa BHHMaHHe H HHTepec K pa6oTe. 
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~He.I HH3KOTeMrreparypHaH qacTb ARP: I - Tpy6a OTKaqKH, 2 - ceK­

l.U1H, 3 - 30Ha KOH'A6HCaIU!H, 4 - M6'AHaH Tpy6Ka, 5 - TapenKa, 

6 - HarpeBarenb ceK~HH, 7 - KarrHnnRp Karrcyn~, 8 - a'AHa­

OarHqecKaH sona, 9- rpy6Ka, IO - Karrcyna repMoMerpa, 

·II - KanHRRHp aarronHeHHH TerrnOHOCHTeneM, I2 - KOHyc, 

I3 - uarpeBarem o6meil Bamrn, I4 - aoHa HcnapeHHH, IS- oO­
maH BaHHa, I6 - yronbH~H TepMoMeTp 
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t 
PHc.2 SanHCb corrponiBneHHH R yronbHoro TepMOMeTpa (TeMrrepa-

rypHaH mKana crrpaBa) rrpH pasnHqHJilX TerrnOBblX HarpysKax 

'111 Ha o6meH BaHHe; CTpenKaMH ITOKa38H~ MOM6HT~ ITOAatm 

COOTBeTCTBYIDmeH MOmHOCTH B HarpeBaTenb (xnaAareHT - re­

RHM-3) 
R I OM TI K 

kdL~ 1090 

35 

1.038 

'tO 
~ - - - - - - L_ - - - ! 1002 

TypHaH mKana cnpaBa ) ITIJ1 TellJIOB!ilX narpysKax VII Ha 

oOmeH BaHHe; K~H'AaH KPHBaH OTBeqaeT onpeAeneHHOMY ana­

qeHHD '111 (X118AareHT - reJIHli-4) 
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~IK 
I i 

0 
w 

2 3 7 0 9 ..&. 

P11c.4 8aB11c11MOCTD TeMIIepaTypli TepwoweTpa T OT TennoBOH Har­

pyaKH '¥/ ' IlO'AaBaeMoM Ha 06IItYIO BaHHy (BepxHHH KpHBaa, 

aHaKH • 11 • ) H Ha CeKizyIIO II OTKatmBaeMOM nneqe 

(HH~HHH npHMaH, 3HaK 
TI K 

u 

LO 

0 XJia,D;areHT - reJIHH-3) 

" w o n n ~ • 

P11c.S SaBBcBuocTD TewnepaTypu Tepwowerpa T OT Tenno11ott Har-. 

P18Kll Yil , no'Aa11aeuoa Ha 06IItY10 BaHHy (sHaKH • H a ) 
• 88 C8XIUIG B O!Ka1DIB88UOll IIJleqe (aHaK o ) ; paaaocn 

Ille.., CILI0.1111111 •.JIB nyBK!HpH!iDIH KPHBWGI COOTBeTCTByeT 

ne~ teuneparyp Ha Tepwoc11woae (xna'AareHT - reJil:ltt-4) 
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Puc.6 TenJioconpoT1-rnJicmie repMoc11 1;_, ow1 B a8.1111cm1ocT;i or TeIJnep:> 

Typ1:1 o6me~i BaHHhl - T : 

Rr (aHRK o ) - 'A8.HHhle ttacroflme~i paooThl, R1e - Kp.11-

BP.H no ,11attttw (IO] , RN- Kp;rnaH no :;_'OpMyJie (8-22) [II] 

p 

fJ _________ 3 

P. t----'----' 

p 

Pc 

t, 
hie. 7 Bpe1.rnttttaH .11.11arpauMa pacio:m 
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